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Mast cells drive a wide array of inflammatory, 
allergic, and fibrotic conditions; and targeting 
mast cells is a promising approach for mast 
cell-driven diseases

Stem cell factor (SCF)-mediated KIT signaling 
is essential for mast cell survival making it an 
attractive target for therapeutic intervention

In this study we investigated novel antibodies 
designed to prevent SCF binding and 
activation of KIT

Targeting mast cells for treatment of mast cell-driven diseases
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Soluble and membrane SCF play different roles in KIT-driven cellular functions
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Discovered antibodies with differential activity on soluble and membrane 
forms of SCF
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HuIgG1 mAb with 
selective binding 
to soluble SCF 



Binding to soluble SCF                 
Soluble SCF-mediated 

Kit phosphorylation                
Soluble SCF-mediated 

mast cell degranulation

Both SCF-12 and 6E11 bind and neutralize soluble SCF



6E11            SCF-12

Binding to membrane SCF
             (SL220 cells)                 

Membrane SCF-mediated 
KIT phosphorylation                

Membrane SCF-mediated AKT 
phosphorylation                

Only 6E11 binds and neutralizes membrane SCF

SL220 cells used to activate KIT-expressing LAD-2 cells



SCF-12 and 6E11 neutralize cynomolgus SCF

• SCF-12 and 6E11 do not bind SCF from rodent or other common laboratory species
• Both SCF-12 and 6E11 bind and neutralize SCF from cynomolgus macaque
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Non-human primate study design

Group Dose Level Number of 
mature male 

animals
Control 0 3

SCF-12 5 mg/kg weekly 3

6E11 5 mg/kg weekly 3

• No impact on clinical chemistry

• Mild impact on red blood cell 
parameters that remained in normal 
range for both treatment groups

Laboratory Results



Both SCF-12 and 6E11 showed marked reduction in circulating tryptase and mast cell signature RNA 

Rapid depletion of tryptase and tissue mast cells
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Both SCF-12 and 6E11 showed similar reduction in mast cells by IHC and RNA 

Marked reduction in mast cells in multiple tissues at end of study

Toluidine blue staining

• Tryptase αβ• Tryptase δ• Chymase• Carboxypeptidase A3



Sperm counts in SCF-12 treated animals remained in normal range

SCF-12 and 6E11 show differential impact on spermatogenesis
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SCF-12 did not impact pigmentation in regrown fur

SCF-12 and 6E11 show differential impact on fur color

A small section of fur was shaved on 
the back before treatment. Pictures 
show fur growth at the end of dosing 
(week 13). 

Note: some samples have bald areas 
where fur has not yet grown back.
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Translation to human studies

α−TSLP mAb 

α−SCF scFv 

IgG1 engineered to disable
effector function (AQQ) and 
reduce clearance (YTE)

SCF-12 variable 
domains 

CDX-622: TSLPxSCF bispecific antibody
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Dual targeting of SCF and TSLP



Phase 1 single ascending dose of CDX-622 in healthy participants

Safety

• 32 participants were enrolled: 
• 24 received CDX-622 (0.3-9 mg/kg i.v.)
• 8 received placebo.

• There were no dose limiting toxicities, 
serious adverse events, or infusion reactions

• No significant changes in hematology values 
relative to placebo-treated participants

• No reported hair/skin pigment changes in 
any participant
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Placebo

• Serum half life ~24 days at 9 mg/kg, no ADA
• Rapid and sustained decrease in circulating tryptase 

consistent with systemic mast cell inhibition

Pharmacokinetics                                 Tryptase 



Conclusions

• Mast cell targeting strategies through inhibition of the KIT/SCF pathway are an exciting new 
approach for treatment of inflammatory diseases.

• In this study, we demonstrate that high exposure targeting soluble SCF with SCF-12 mAb 
effectively depleted mast cells without measurable effect on spermatogenesis or 
melanogenesis.

• SCF-12 and 6E11 mAbs conclusively demonstrates the differential roles of sSCF and mSCF in 
controlling different KIT-mediated cellular function.

• A strategy that selectively targets soluble stem cell factor has recently entered clinical trials, 
using a bispecific antibody (CDX-622) designed to neutralize both soluble SCF and TSLP.
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